*To the Editor*: Acute-on-chronic liver failure (ACLF) is a syndrome in patients with chronic liver disease/cirrhosis, characterized by acute deterioration of liver function with one or more extra hepatic organ failures.^\[[@R1]\]^ ACLF may lead to an increased 28-day mortality rate, ranging from 23% to 74%.^\[[@R2]\]^ The common precipitant injuries that influence the course of ACLF include viruses, drugs, alcohol, infection/sepsis, gastrointestinal hemorrhage, ischemia, surgery, and idiopathic insults.^\[[@R1]\]^ There are few case reports on thyrotoxicosis triggered by iodinated contrast media (ICM) exposure that promotes ACLF. Here we report one such case.

A 30-year-old woman with a 2-year history of abnormal liver function but without symptom was admitted to our hospital due to persistent jaundice, abdominal distension, and intermittent mild fever for 1 month. Her serologic antibodies were negative, including hepatitis virus A, B, C, and E, Epstein-Barr virus, cytomegalovirus, and rubella virus. Antibodies of autoimmune diseases and alpha fetoprotein (AFP) were also negative. There was no alcohol abuse, hepatotoxic prescriptions, gastrointestinal hemorrhage, and surgery in the last few months. One week before admission, her abdominal contrast-enhanced computed tomography (CT) showed liver cirrhosis with moderate ascites. There were no space occupying lesions in the liver.

Physical examination at admission showed temperature 38.1°C, heart rate 98 beats per minute (bpm), and normal breathing and blood pressure. She was fully conscious. Her thyroid was non-tender and there was no thyromegaly. Bulging abdomen, positive ascites sign, pitting edema, and ecchymosis on both lower limbs were found. Blood test showed total leukocyte count 3.19 × 10^9^/L, neutrophil percentage 63.3%, red blood cell count 3.46 × 10^12^/L, hemoglobin 10.7 g/L, and platelets 80 × 10^9^/L. Bone marrow biopsy was normal. No infection was found.

After admission, her liver function persistently worsened with increasing bilirubin and coagulopathy \[Figure [1](#F1){ref-type="fig"}\]. Low serum level of ceruloplasmin 0.108 g/L (normal range \[NR\]: 0.210--0.530 g/L) was found. Higher urinary copper 5.5 μmol/L (NR: 0--1.6 μmol/L) and normal blood copper 9.7 μmol/L (NR: 0--20.0 μmol/L) were reported. Kayser Fleischer ring on her cornea was detected by slit lamp. Positive gene detection of *ATP-7B* suggested Wilson disease (WD). New Wilson index score was 13, which meant high probability of death without liver transplantation.^\[[@R3]\]^ Moreover, thyroid test showed thyroid-stimulating hormone \<0.005 mU/L (NR: 0.270--4.200 mU/L), free thyroxine 50.67 pmol/L (NR: 12.00--22.00 pmol/L), and thyrotrophin receptor antibody 4.52 IU/L (NR: \<3.00 IU/L). Doppler ultrasound of the thyroid revealed a non-uniform density of thyroid with rich blood flow.

![Liver and coagulation function changes over time. (A) Serum ALT and AST levels; (B) serum TBIL and DBIL levels; (C) prothrombin time. Normal range: ALT \< 40 IU/L, AST \< 35 IU/L, TBIL 5.0--28.0 μmol/L, DBIL \<8.8 μmol/L, Prothrombin time 9.6--12.8 s. ALT: Alanine transaminase; AST: Aspartate transaminase; TBIL: Total bilirubin; DBIL: Direct bilirubin.](cm9-133-745-g001){#F1}

Due to apparent abnormal liver function, anti-thyroid drugs were contraindicated, and radioactive iodine therapy was considered. However, her iodine level in the 24-h thyroid uptake was only 4.1% (much lower than the 30% requirement of iodine level in the thyroid). Anti-copper treatment was also not effective. The only solution could be liver transplantation. Several adjuvant medications, including polyene phosphatidyl choline, ademetionine 1, 4-butanedisulfonate, diuretics, and infusion of albumin and plasma were used as a bridge therapy to liver transplantation. However, the patient had persistent mild fever and her liver function deteriorated \[Figure [1](#F1){ref-type="fig"}\]. There was no suitable liver donation for her during the short time. On day 16 after admission, she developed hepatic encephalopathy and progressed to coma in 2 days. She underwent plasma exchange, mechanical ventilation, and other supportive treatments in the intensive care unit. She was still very sick with persistently comatose condition, increasing serum bilirubin level and bleeding in gastrointestinal, respiratory and urinary tract consecutively. Then her family members stopped her treatment. She died at home.

The Jod-Basedow phenomenon in patients with underlying thyroid diseases following the exposure of exogenous iodide has been described for a long time. Abdominal contrast-enhanced CT is one of the most common examinations for the patients with chronic liver disease. The development of thyrotoxicosis and ACLF in this case with WD and hyperthyroidism after the contrast-enhanced CT examination is a rare occurrence. Thyrotoxicosis might be induced by iodide exposure and aggravated liver damage. It was reported that thyrotoxicosis may cause mild liver function abnormality, even severe acute liver failure.^\[[@R4]\]^ The hepatic manifestations of WD are very variable, ranging from asymptomatic abnormal liver tests, simple acute self-limited hepatitis-like illness to autoimmune-like hepatitis, or even cirrhosis and rare acute liver failure.^\[[@R5]\]^ Managing the patients with both thyrotoxicosis and liver failure is challenging, because it is very difficult to administer anti-thyroid medicines, I-131 radioiodine ablation, or thyroidectomy. This case imparts a lesson that assessing thyroid function before contrast-enhanced CT examination for the patients with chronic liver disease may be necessary to avoid thyrotoxicosis, severe liver failure, and poor prognosis.
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